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(54) OPTICAL MICROSCOPE WITH OPTICAL CONTROL MEMBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
microscope having a high level of the detection 
sensitivity of the phase difference observation 
method, realizing a three- dimensional feeling of an 
image in the modulated contrast observation method, 
regarding the observation of a transparent phase 
object or the like. 

SOLUTION: Regarding a modulated contrast 
microscope having at least four zones on an optical 
control member 14, the zones are made of a first 
photoabsorption zone 1 4a with a transmission factor 
Ta, a second photoabsorption zone 14b with a 
transmission factor Tb, a first transmission zone 14c 
with a transmission factor Tc and a second 
transmission zone 14d with a transmission factor Td. 
At the same time, the relationship of Tb<Ta< Tc, 
TA<Td, Tc>0.5, and Td>0.5 is satisfied, and at least 
one zone on the optical control member 14 has a 
phase change effect. The second transmission zone 

14d relative to the second photoabsorption zone 14b in this case is provided, so as to be 
adjacent thereto at the opposite side of the first photoabsorption zone 14a. 
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,ffi»bfcv>«^ mnzm&zitz tmzxmwmh 

©#***H2 (b) ©i5iC^tt^iUfe U>y 
3t»«*«©«W ai!2 ©3fc«JK»W©«W b ^ 

d o.) s^f^STftscitsiEta-tfc. enr 

U) ® Mni 3aiH2 (b) ©*Mff« 

02 ( C ) «H2 (b) ©j«*TH*nfcttfflS*L T 
^S. H2 (a) ©|Pl3a*5<!)^ NA0 2 
4~o. 2 8©(6HK:»si : - r4 . 3>?>-y-u>X9 

Rumu>x i o ©^/affins^n^n f c , f 0 1 

H2 (a) ©MPi 3a©(*ga*r i, r 
o, 02 ( C ) ©*l©3tt»JR**©rta*r a 
*rb, JB2©3t»JKfl H *o^ g?ferC( j :t . 4< C(Dt 
tri, r o fi, 
[0 0,3 9Jri=0.24fc 
r o = 0. 2 8 f c 

Tr afir i «fc < r b }S r o «t 0^±^< 




( 8 ) 
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ra = 0.23fo 
rb = 0. 29 fo 

^-T^o (9) *OWa, WbttJaTOiSfc 

Wa=rb-ra = 0. 06 fo 
Wb=rc-rb=rc-0. 29 fo 
[0 0 4 0] <£oT, it (9) ^6j^To*#*^#e>n 
£o 

0. 0 3 f o<Wb<0. 1 2 f o 10 

0. 3 2 f o'< r c <0. 4 1 f o 

$^t§Ctt> iMS^I^n^o 02 (b) 

SS 1 G)5tKiRffl«'l 4 a^fi'JlC^SnTV^A^ 0 2 

}c*3>vTra— cofflp; «*HtEI2 (a) C0UBpS:fflV^' t . 

fc, «2jcS»HWr*5t»*it^T^*^BI2 (g) ©«t 20 

" ^Tib > h^t KMio £5tflftiR« 

: ^£gEB^££<hi>T££o' 13 2 (h)' ( £^6— 09*** 

''loo 4* 1 ] El 4 ''(a)' l^ti 3 tc/ 

J # Ji<2ffl«0-ffl$£tt U l/-<fc« 1 1 ' .I^JLTEi- 30 

Ufc0l"^ l i^ ; ^tti*^<> 0 4 (b) 43'cfcl^ia4 (c) 
te/ 0 2 Xb) *te3SU&3t*J«l»*t±^* 1 
'ttiiffi2CD^JR^«*,'''»*lx>Xl o'coilfiBl 1 

[0 0 4"2]'VK/"*«WOiB2©BB«lS:|ia-r*fc» 

>X^T^4r>T*^^^^^TlK0J-r^c 
[1]" ffif*l N A 0 . 2 5 

[2] fg*2 o'fS, NA0. 4 40 
[ 3] fg^4 OfS* N A 0 . 6 
[4] <fg^6"'0{£, NAO.'' 9 

T, 0 5 (b) XttB6 (b) ttj»W3fc¥*<0tt<M 8 
LTt^c ^iU, #I*»J<Z> [1] <&*MfeU>XS« 
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£ e IIZTtt [4] ©»«U>X»C»UT*J»tt3tt*Sr 
^LT^St1"5. £eiT% 05 (b)'XU06 (b) 
COWbcT)— WtLT, 1P1 3aWA0. 18-0. 
2©ttffl{;:»£it"5o NAc = 0'. 2, N 

Ao = 0. 2 5T»5*6a (9) %»fc>T^S. £ 

[0043] [T ] 
[2']«4 5-5 0X 
[3' ] $<]3 0-3 3 % 
[4' ] «2 0-2 2% 

itt*. 0 5 (d) (d) it. 3fcfWW0Wf±. 

fc, MPt*ft3ft«**^T4U>^ttffifflJ«*E«' 

[1]\ [4]. O^tC^ViT^^n^bTV^c b 
fc^T/05jb) '*WiH6 (b) COpPSrffll ) 

£<omp£ [ if - [4] .o»»u>x^a'v"^«ffl 

^tefgi^l 0ffiW>6> 6 Q{g£T (|P»T0l! 2 5 — 
0 / 9 ) <£>ffiHT 1 OCOMPSSfeil^ffiffl tTliTt 
ftfftpS#±<£««a* l)' > ^JB%T & * 
|lliP7&*ftW^ 

' tp-n^&o . . , J , t ; . v .' "\ ; .... 
[bo4 4]' "sfc, m p»tt»a u*>Voo— eiteffio few 

^MW»ttti/TEI2 '(b) fc^bfcfc^Srffl^SClt 

fam^g^fi 1 ^ HPG ) 

*; 'cicDi^, nmvyx [i] ^ [4] fc*rj6-r*3t 

©JfflSRW^SS (e) W16 (e) t^^^To * 

T^-^o 05 (c) RtfB6 (c) tt, 05 (b) mS 
06' (b) cdPtIP 1 3 a^^UTSbfeUT^^ 
m*<D0<DWtfelz<i:r), to 

eottSatbTtte o ° - i 2 o D 

^>o — 0#<1 2 0° £t±T*«»t. «»©S»***Sf 
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[0 0 4 5] t;?"?. EU^J^ftflWEOW^. tttt 
Lit J; 5 fcK«**aW$fctt*UM*a««F < St Dtf-feT, 

iif * fc * , 'M*1J **# 6 nil < ftfMtttf » =fc -5 
*><£^. *-JlTH7 (b) fiD«fc5telHPl 3 a*«ift3tt 
¥*©«©**«*. "3*'03t3Ki 6 L©*t>*yN^ 
©j£^tcBH«r^)<h. 15 (b) ^WS0'6 (b) ©M 

W»#±© 0 ^Otfflja****^*A» £il< ft £©T\ 0 
««ft*'*«±3^ 0*ft*!J»«tT. 3t*J W»« «t & 
fci«<ft*. «ilT. ftti^ffc [1] ~, [4] ©*f 
#)V>X(C^bT, BSP©— flibTN^O. 22- 
0. 2 5©«fcffltC$>£0 7 (b) ©«{«©||D*«H 
-5. £©<k#&#%U>X©&f@JK&-S>^teEI2 (b) 
fc**ftlWWa«fJb©*S 1 03tt«iR«**»fll5^*ilP 

&©3EH£. ##*>u>X©Hp»k:»t*J£**c»?- 

[0 0 4 6] [1"] ^88~100% 
[2" ] ,#J5 5~6 3 % 
[ 3 " ] m 3 7 ~ 4 2 % 
[4" ] jMj 2 4~2 8 % 

A: ft*. £©<>:#©.' %mvy% [4] CTLTi2 

(b) ©3t^»at*t*ttfflUfci*®«aH*H8 

(c) 'fc*r.'et±©i5k:. [4' ] -ctt0 3fc3toa" 
mm&t>mmyt¥%k<D o^i^x©) tot-tcio 

T^itf, [4" ] TttO^©»ift«*jWt*fo&>>S«fc 

[0 0 4 7] itit'U i7 (b) OgSa&ffl^fcl^ 
tt. ffiflSMWBSKiS^T. 112 (b) C55bfc«fc3ft 

(b) t*iViTtt, ^«»W»±oMPk:ajt:-r*«* 

TV^fciiiTib's.^CT, FjgPSr0 7 (b) ©J^fC 

(ilClT«*f!»U ; >X, [1] 8!fflP#) (CCD*-. 0.7 

(c) ©«t-5ft3tW»»W*ffll'^ *n^o»«»^> 
XC»bTBB2 (b) fcSUfcftlli!iW«*fS«#T* 
iV^fltfigfc'f SClt^ttl**. 07 (c) ©14fB 

«s4*T'bAir\ wpa»s©ejfctttE©*i*i 4 f 

^ffiilT*,, dO««©^ffl!|CD««l 4 f ■ott»»U'> 
X©81©^T$>9. 3t*ijlja-r5C:i*<l±l*ft^— ^, 
1 4 f Ort«0O««l : 4 f i ©aiMSSSKKjeTS 

fifctftSfc*, *«3>h7^hS!l**»4ilt* t Ui* 

<5. LfctfoT. El 7 (b) ©WPfcJ:D. 

U > XfiEffl B$ t> «*#tt©3MI £»ft o Z. t ft < , <£ft 

4^^U>Xfr £ifiSte^tf$ll/>X£T 1 t?©MP£# 



( 9 ) ¥fffl¥l 0-2 6 8 1 9 7 

16 

Rl'l^K#*C14:Ata3lE* v 
[0 0 4 8] 6LhK!JIIUfc«k ; 5fc, *&&l::ffi«%IMiiV 

£W«©ft!sfc, TE©»***"r*.'. 

. (i) we» i ©3t»jRk*j&«. (MffEfl:«UBft#-r 

*di:*«f»fr*. 1 fcE«©3fc#IS«fl. 

10 [0 0 4 9] (2) . |&EfB2©ft!RiK«tt£»3GK£ 
U. W'lEJS l ©Silffl«*3 ck^iffiam 2 ©>Si&MliS©ig 

fett±E (1) KEit©3fe*K«*(l. 
[0 0 5 0] (3) '. WEJBl©3t!RJR«ttti!rEJB2 

' *L%z.t*®WLt-tZ>, W&mi* JLE '< l )" fttf±E 
(2) ©ron*KE*©3fc¥»«*. 

[0 0 5 1] (4) _ WE^pIfcW-rsW'EJB'l©^®: 

' iRffi*£©tiW a tffrE^ 2 ©k©iRffl^©tiwb a*. 

20 Wa/2<tb<2Wa 

, sa^r^t'swatr*. ±e (3) »cE*©^ia 

' ". ! '.To 0 5 2] ( 5 ) mmm p' aeii*<M>&L & u 

: ^©-HS£«pfc»ttTi& p , WE« 1. 
'" JttjK«[EjB2. ©3t»iR«^«»3t«l*'t l 'ij't U&M 

(4) ©ffln*fcE«©3t*ii«|i.' ' 

[0 0 5 3] (6) "lMrE*2©jtt!RJR«i()t**. JtttKl 
»>TWE*l©>t»W**©nfl(KEItSh. MEM 

30 P©«^I^W*ffl*^i»*<«*®fC*5^.T'gi0fl*jWP 
ftSNAc',' i»itSll»03»* U>X©.«* OR Dft 

© -5 ■£ « 'h f& & N A o t L it t & , . 
NA c >0 . 7 NAo" 

,ffifflr-s>i«^c©Sft ; s>«^©^u>x«c*t 
Lt, i"b«^©«rEIIIP**jlK:ffiffl'-r«eit*wa 
t-T4, ±E (5) fcE«©3t*BH««t. . 

[0 0 5 4] (7) ffiffi-r-5?M^C©*f^l/>X©'5^ 

HP«c*«*/hT*S»«»U>X©ffifflWfKIB0,' ME^ 
«t3t^©»±T» WEMPt^aftWirt^irE*©* 
40 H**fcii-€-©iE8fc{i«U "WE3tfW»aMt±fctt. 
KrEBlPt*SftfR«*^lxit*ft*t»'C>ibfc , J>y 
»«©it!RiR«**Ellbfc^t*«f«fr*. ±E 

( 6 ) Sfcttfflf*« 2 KE«©3t*»«*t. 

[0 0 5 5] ( 8 ) SftEJttKiRfimrt^ffiffiXft^ffl * 
*t*Ct6»itt6. ±E (7) tcEtt©3t*K« 

Mo 

[0 0 5 6] (9) ' StrEMPtt, 3t«i*f'C?tUTia 
(E?ltET»*;:i*l*«i-r*, «*«2, ±ts (5) 
(8) ©fcJfta»fcE«©3t*l!««l. 

50 [0 0 5 7] 
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WEBB©***] ISLk> ^»KKMbfc«fc'5.K:*»M»cJ; 
ntf. ft§yfflW±©iiP<h&®&fI^£gU©ft©<R 
«tt£U cni:<4ti»f.*fcfct, ;:©**£» 

fllfclB 2 flDJjERiRf * ttSt« ± 5 t8ilS[i**ttft 4 . 

n i-r. glib > h h«<f»T^6n*.ifc03i#* 

&*t&©*t#l 1/ >X© 3 ifik/hwlB PgcSrWr 1/ 

' >j£fc»j6UTwnfc»3£L'. coup*. 
[Bffi.©Wp&i&W] . 

3t^***r»MHT»'oT. * (a)J*£#fJ^ . 20 
(b) «MngW. (c) tt3tefH»»W*«?V 
[&2] 

fcttsiw pbw©,bb p, R^n('^-r«.^y^a5M 

^^-fitllElT^^Tv' (a). (e)'..;(g) fi«*&JE* 
'^ilP^ :! Vb')\i:.f(../h)^ tt**#jfc^*#fM»» 

^\ (d)' iiXaX^W^^V'^^^®^® ' ' ! 

l m\ ' : (c) tt' cia') ©^gR^'Mf-. ^.v. '. ' ' ' 

[03] *^^^^»^«fc^fflb>c»^$r^-riaBj 
»^pt'ia?iaT*'of. (a) ji'^te. (b) 

[El 5 ] #%Bjrogi 2 0§MS:I^t§fc*©fi«$*t 

T. 'U) v (b) teifflPSW/' (c) teM 

'p©#»k" '(d)']i^«PaW, (e) fcfc (d) tH2 

(b) sjsfflUfcfl's^r, 

[ia 6 ]' *fgfiz>fff 2©aMS:jifiX-r^)fe*p?isfg^M 

T. (a) tt£#«ME, (b) (c) t*H 40 

P©P»> (d) tt>fe«lffll»». (e)'tt (d) ICE 2 

■(b) steMCfcW 

[0 7] #fepj©J&2©@lfl£SJ#T£;fc&©{£#£*t 
ttU>X£&i^fc»&©3 , e**T. MPlCteO^JSrffl 

^fzm^k^-rmmmr'$>-ox, (a) 

(b) ttPffPffitt. '(c) B3teMW***£jSf. 
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[18] &$£W<Dm2 (DgW&'iMi&T&tzistXDl&mmM 

(b) ttwpgp^. (c) 'ittftfunmt^m-r. 

3t*T*oT, (a) (b) ttHPffitt. 

(c) HStffl»»»£?RT. 

[HI 0] |£'5lEOfi«*jt*»U>X«[ffll*©3t^*Tr* 
oT,' (a) }±&#«J& (b) ttU >^«BBP<£#-r 

zmn&tt, (c) ttjtiwp.at***-r. 

[011] ffi*OJfiS«**#*!;'>XttfflH*ffl3t^*T?* 
ol, (a) (b) li'J>yttWP^Wt 

*WP8K*. (O tt3tft]»»«S*"r. 

[£F*t©i&BJ] 
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